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[-fi.«M] 

^ (contact )°-5.^-E] *>S. n>^5L (hard mask)* ^>-g-«>fe 4 U >^1 

(damascene) 43 £.3. oj^iofl aflA}^ ^*Hr ^fl^tM}. ^ ^ 

i£E]^l ^ ^-«] (storage node contact)^ ^ ^ *V Jl -§-^H] i£ 
%R ^Hl -irB^ji ^SLS. ^}i3t 

JE. n r ^5L-S- ^lz]- 4i 3i a>^>^ ^i^o^-g. afll^f^ B 31*1 (trench) 

« ^^^fJl ti>£^l 71^ #oj] ^7l^o.S ^^tt «1H ef^Kbit line)^: 

— ^ ^frs^r°1 iMe^l ^-g- f>}B. n>^3.^«-E^ ^-eltrcf. ^£E)*1 
5. 8a 
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{Method for forming wire line by damascene process with using hard mask formed from 
contacts} 

£ la ^ £ lb 4^ £ -M^fH 4=. ^ sba (storage node 

contact)-!: 3R> 7fle?3 °-3. H^^r ^ 

E 3a ^ 51 3b ^-&r ^HH nr€- *fll513i#* *fli=l^S>7l ^tr X 

£ 4a ^ -£ 4b -*I*HH "}iat ^ ^ *r^r 

7fl^=3 o_s. il<^^ ^E ^ ^^iojcf. 

51 5a ^ E 5b ZfZf^- >*i*HH ^*Rr i&2f|* 7fl^=3 

AS il^^Rr #^51 ^ ^^Eolcf. 

51 6a ^ 51 6b z]"^ ^A}^ofl 33 #ofl *8^*Rr <2 

Till- 7fl^^o.S. J£<^fe #^51 ^ ^^^oluf. 
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S. 8a £ 8bxr Zf^r ^aHH ^ 2 £^#* cfl*l *?(etch back) 

51 9^r ^Al^ofl 4^ BIB eJ-Sl-fr *04*J£M: *g^*Rr 

i 10a ^ £ 10b z*z]vfr ^Al^ofl nj-g. ^= n r ^H# *l| 7l*H 

^Hitv ^] 

4i*r^ eh (contact) % ^{mre line) ^S^l 
^1, tH all a] capacitor) Aj-ofl h]h 2**1 (bit HneH ^^tt ^^(DRAM) i*HM 
^se|*l ^^^a E l ^Sal^l ^ ^1 ^Ajs) fe s r j= P>ia(hard 

mask)!- tf*}^ (damascene) 4^0.5. «lH ^^1^- D-^*r^ £rtr 

ShESfl ZL^sH] rij-H}- ^Tfl aflAj ^(interconnection 
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structure)* *B-8-*ruL 9X^. «fl^ «fl^(wire line)4 ^ 

(contact)* °l-g-«H ^S]^! 544. 1-<H, ^4 *>£*)1 B 

3**1 ^(transistor) ^> -§^1 nM^fe #-£^1 71^4 ^UJ* ^-SflA^ #713 0.3. 

#ofl ^3flA]E^ ^* r 7 r 5a cf. °H, ^nflAlE^ HV^^l ^ 7l ^ o^^g. 

^«fl A 1 ^4*13 SE^r ^ ^-^ (storage node contact H «1H Sr<?14 

o]z\s\^ w]b £* *Msm tHS^. 

o]e^tr «lH ej-*] #3 ^sfl^B) (COB: Capacitor Over Bit line) 
^ «1H eK!-§. ^^tr ^ H tS^aIe-II- ^^>7] fl*IM f y lH 2**1 £* 

7l^cfl # 7 }2\°_S. o^S)^ ^£3*1 €^ 4^* ^*fl 

*1 ^i=f. H^l, *L£*)1 ^7>, rq^ ^>o] c]*}ol -o] ^-ai^i ^ ± 

aofl ttj-el-, o]&|tr COB ^^>7|7> TiflJjL o^^ji ojtj.. 

3*^3^ COB «1B 5}<y* ^ * ^ ^*Kf 

*11-§-*>^l 31, ^ ^(process margin)* Jit} ^-iL^M ^*fl^, 

«lB ^5fl o]^( S p a cer )7> w]H tf^Mlfe- ^sf 

#(Si 3 N 4 )^ s}.E. n]-i3(hard mask)7> £^^^1 o]z\i& x\s>\. 

^ «]B eK}2} ^ ^ ^ ^ 3r^o] 7>7l ^ 

(SAC:Self Aligned Contact) ^ 4^°-S ^*fl S^^cf. o]ofl nj-ej-, a]e 

31, ^7><y #o| ^^ofl nj-s]- ^-^^ ^^o) Aj^s ^sJ-^-o) p> iH ^. ^Zf*>^ 
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<ie> ig^ t v)7\<£ ^9] nq-ej- -g-^olH ArF 1^15. H^-H 31 

S= cfl, o]e^ ArF -g^H^ iS^l^liHfs] j=*|j 7 j. 3*} ^o>^ji oi , ^.^r ^ 

*r7)7> nflo. c^^o. ^-Eflolrf. 14^, #7ltr «>5+ ^ SAC ^ofl ^fl-g.^ 3 

<17> c^ol ( SAC 4i3t -£<y^- ^-f HlH e}o] i^( b it 

line stack)^ ^°l7 r ^o}^ , a]H BKl* Afolf ^ ^^#o_S. nfl^r nfl ^ ^ 

-g-(gap filling)^ -g-*H7 r nfl-f ^1 ^cf. ^, «1H 2f^l# a> 0 H*1 °fl 

-f fe£ ^3 Hi (high aspect ratio)7> 7 £ ^-§-°fl °1el-§- 0 l ^^1X1 

«1, °1 3 *V <H 3 l-o] 90nm # °l* r 5. #3*1 ^^1 <4 

<i8> tiKE*fl «^ #^<i ^ oixfltr HIS bKI* 

7l iflsJM, ^Sel^l ^ ^K^r, 5^*13 ^»)# ^^tr HlB cf 
D f^l $^*rui*r Ai3E7> d]^^- s-e] ^7H 

US2002/0022315 Al(2002\i 2^ 21^ ^7fl , #^ «iJ: XI09/982 ,2075:; "Self-Aligned 
damascene interconnect")^ £-*H 4i71)£]j1 &£r. °l£ltr t^Hl 4^ AS. ta];e 
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^7}xfr j^-tfj S-^ojl 4^^, 7^*13 ^-Br Jisisa (protective cap) 

0.3. 4d}a} 4^o.s. «-e^ jiJisU flo^* «1B e}oi^ ^tr (trench) £L 

§3°] Bl^ZLEflsq (standard lithography) ^^JI ^flsKn. &t}. 

sflfi£ oj-g-^ i£e^l^H sfl^ ^7)£ ^^tt 

*Vcf. ZLElc-ll, t]*}o} l-o] 90nm o]*> ^_o s ^rfc£)*r , z>°l # 

«y «°1 90nn. o]§> ^-g-£]ji ArF 3^3) # °l-g-*Kr a>^1 ^ofl^ nfl-f j=l 

^*fl3 i^^lilll- 3flB^^ nfl-o °- ^o]c}. £tr, -t^^t ¥ 

^ aim* M5 fl^ liH sflTgo} ^ui^(collapse)^l <M 

* 7>^ol ^o^tf. 

<£f>}7] ^tr ^£r, ^51^ 7^*13 €-^^r eN^(recess)*Rr 4^ S * 
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#31 #5L*fl ^> ^ #311- J±tf 7j^*j ^ ^ cfn>A] ^ 

^ ^^l ^l^-Jl^ ^ 7l#^ 4*)1^, #4 #^ofl 4*lH tifl 

^S.^. jicf ^A]7lJ17> ±!5]7l -g-^4 o]^^ Cfn> 

4^a(hard mask)!- A}-g-*M &31 ufl^ 4tb sflB^^- 

^ 5E*V ^34 #3=4* <r 9X^ wfl^i ^ H c^# *fl^Rr H] &4. 

#44 71^^ 4*fl## ^*>7l flfc 1^4 <U 7l3JHEi(capacitor) 
A oHl w]e efoi(bit lineH 4^ (DRAM) ^£44 -sea c_^tL E ^ 

€^ €-<34 ^4^ 4^H(hard mask)* °l-g-*Kr cfp>Al 
(damascene) 43-2.3. «1B 4^-ir w o v, 3* 

^-7] « 0 >^^ tiV^^l 71^: #oj| ^ll^^^-i: #31^, #71 4 

€-<3«-^r ^*Rr #314, ^71 ^11^^^ ^Hl ^71 ^-^^-i- ^fl-f^ ^lS-^ 

#7l 7l^o.s. ^7l^ A^. «g^4^ ^£e}4 ^-^^r ^^^1-ji #4 

4 # 7 ) ^AS 4^H«- ^*Rr 

#314, #4 *>£L n>^a.l- 44 #7] ^li^^#^- 44^H #7i ^ll^<3# 
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<H1 *i#*Hr ^-^1^, #7l #7l ti>£^) 7l^ #°ll #7l3il3. <3 

^5]^ tilB e+^-t- ^#*Kr ^7)1^, #7l «1H ii^r ^2^^^-i" ^*Rr # 

3]sh #7l ^12^^^ ^ #7l *>H. 4i3t ^^sH #7l # 

^ #7l ^>JEL nj-^H^Ei ^-i^Hr ^fl, ^ #7l ^££1^ ^ ^-ofl ^ 

<26> <^7H, #7l « 0 >^^r #7l ^KE^l 7l#ofl jfc*}* ^ # *1"& ^Tjl* b] 

If3}i, #7l t)lH ^ #71 r^L^M #7l B^^l^Ei i^Hl 44 
^71^^.5. ^ 5^. 

<27> St):, #71 ^15L^i#^ #7l ^l^f^f ^14 till- ^*Hir #^5. ^ 

#€ ^ 5M. <« ^<H, #71 ^4 ^i^till- ^€^>7l ^€flA-l #71 ^1JE*J#^ #Bl 

3E#sH ^^^3., #7l afli^f^ ^el€- #sfi-#-i- 

<28> a o V 7 1 ^ v}^3.±= #7l ^fll^^ #-2.3. 21-^] (line) ^#^.3. ^#51^ 0 1^-*V 

#71 ^115^1 ^ ^-Sj^ ^T^tf. #71 tfJ-JEL Df^H^ #71 €-^#^1 #^ ^ 
(top critical dimension) JeL^ *)-^--2.3. «r 91^. 

<29> #71 ^lS^i^-a- SflBl S«Hr ^Tfl^ #71 ^ll£^i# #ofl a^S. #71 ^»«-ofl 

^ 4^ 4°J i£3l*]^H aflBi^- ig^Rr ^711 , ^ #71 iSefl^^H 3ifl 

#4 #71 ^|ll£^^ s£ 7 ] #^ g_T£o] ^#Sl3E^- #4*> 

^ #7llS- <r 5^. 
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#7] #^£r #7l B^l^l^ B^l^l ^5lH>H« ^*Hr #31 # 3 if"^ 

T= 544. °H, #7l B^^] isflolA^ AVsj.^.^ ac^J-oJ ^ olcf. 

#7l WIS 5}o]^ #71 B^^ll- #71 ^l^f^r Cf^- #^o] ^2£^ 

i( recess)^ #7l *\)2^^2] S^°l #7l H^l^l ^iLcf Sfrfe #31* 

SUCK 

-*7l #51*11 7m #6fl ^ll^«^## ^#*Kr #31^, A oM ^111^^ 

^l^H ^*Rr ^1^, #71 ^lll^^# ^Hl #71 *1|-Hf 

*\}15L#^ *8^*fe ^7} ^ll£^f|- ^E^^H, ^"71 -SI**-!- ^-f^- 

^■o.^. #71 «KE31 7l^o.S ^7l^o.S. ^s]^ ^Sel^l ^ H^H^H #71 

^ ^ ^Hl ^r^JI #71 #^-S <?l#5l^ = pfiat ^ 

^«Hr ^71 ^JE. 4i3t ^Zj- #71 ^ll^<^## ^A> ^Z^o}, # 

71 ^A> Alzl-ofl T^^Tfl ^*>7fl 5^ #7l ^1^<^# ^JljsL ^1^^^ 

^«fl ^71 ^l** 7M^ *l^*Rr ^711^, 

#71 H^l^l ifl<*fl #7l ^2E*|) 7]^ #ofl S^aJ £.3. ^^5]^ «1B ?}9l^r *§#*Hr 
31^, ^71 «1H 5}-Oj O- ^12^^^* ^*Rr #31^, ^71 >112^^# ^ #71 

J= #7l isel^l #7l 4ias^Bi 
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°M, #7l 3^ ^* Ji^ ^#*>7l #7l ^«-^ ^z}-o.jl 

€ *r £1K #7l ^ #o|) *§#*Kr d| ^ oi 

SEth -8-71 «K£31 7l^r #ofl ^li^^-g; *g#*Hr #7flsK #7l 

*lz^H 3*V*L ^-8- 7Hfe ^J|*3- *§#*Kr ^sq-, #7l ^l^^^ 

#°fl #71 ^«-§: *fl-f^ t§#*Kr ^T^, #7) afllJE^-g. SflE^^H 

, #71 ^-f^- ^f^AS #71 tiV£*ll 7l^i£ #713 ^^l^r ^Se)*l 

^ ^*>Jl #71 iSSl^l ^ ai« #ofl -irSl^Jl #71 #-2-3. 

^#S]^ 4i3t *§#*Hr #31 °4-, #7l S>JE= 4^31 "}i31 #7l afll 

^<£#* ^^*H, #71 ^zj-ofl ^SflAi X>^i^7ll ^*>7ll #71 *fll 

^-2-3. oi^-oi^i^ ^^ofl ^sfl #71 ^el^H ^A>^1 €=^-g- 7Mb 

B^l^l-i- *§#SRr ^-^2f, #7l H3]*l v|H #7l ti>J£^ll 7}Q #6(| ^7l^O S oj^^ 

t>lH el-9j# ^#*Hr #31^, #71 «1H eKl-fr ^b ^2^9i## *§#*Hr #7ll2}-, 
#71 ^I2^<a# ^ #71 *}j= *}i£L-& £*H°-3. ^sj-^H #71 ^ 

# #71 n>iaS.«-Ei ^el^b #711, ^ #71 iSL^M Aj-ofl ^£5]*] 

#^°r ^#*Hr #7ll» £f5}o] - ^4 

Hth #71 MK5L*fl 7m #ofl afll££^* ^#*Rr #71 ^11^^ 

^* ^^HM ^o^Hr ^-741^, #71 #ofl #71 *fl-*Hr 

#s] ^el^-Cpoly silicon)^- ^*Rr ^Tflsq-, #7l #e] #2l€-^ ^^H, # 
7l ^flE-fr *fl-f b #7l tiV£*ll 7l^o.S. ^7l^ ^^slb 51^1 

^*Kn. #71 i££]^l ^ ^ #<H1 -i-^^lJl #71 ^]l^<a# #^-S <3# 
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5^ S>H D}iat ^ # ^711^, #7l <5>JE1 n}A 3 f ^zj. d}a 3S # 7 ] Tfli^ol 

#71 %#*>£r ^711^, #7] H^*l« ^fl-ffe 

*S#*Hr ^1°+, #7) ^r^f^ *H?-^0.3. ElEf^- g^-g-^g- S^Hr 

<a#*Hr ^Tflaf, #7] ^€§-°r #7l #z]- ^#5] #7l H3!*l 
€■©1 tfs]^ #71 B«*l tHS. &M1^( recess) #7l H^l 

*1 ^1 #71 #51*11 7m #<Hl ^7l^^s. «lB eKlg- *§#*Hr #7fls}-, # 

71 ^4 ^JL# *i^3-°-3 ^T^Hr #31 $h #71 UlH ^°J^ ^12 

^^g- *§#*Rr #71 *H2*i©i^ * #71 S}j= p>^3# £*H-2-3 ^^s> 

<3 #7] ^ssl^l ^ ^{-fr sf= p>^aS-^-Ei £-el*Kr #7fl, £ #7l 
*1 ^ M #<Hl ^£^^1 3l^§- *§#*Rr ^7fl# ^#fJ ^ Sicf. 

°H, #71 #4 ^s.^ #71 *}je. 4^3i ^#^cf. 

#71 «V£*ll 7}& #6(1 ^ll^f^ ^#*>fe ^Tjl^, #71 

#-°f TjAf^l 7>*m ^#*Rf #71 ^1^^^ 

#°fl #71 ^fl-fb t-El ^e)^(poly silicon)^ *S#*Rr #7l 1-51 

^fl^^s-H , #71 *fl-°-^r ^-^S. #71 «K£3] 7l$£l ^7l^ o. 

^Sjfe ^#§>J1 #71 ^£El*l ^ 3.^ #o)l #^^1j1 # 

71 #-9.3. <Q#S|^- t}EL nfiHt ^#*Hr #31 21-, #7l r>r^H» # 

21- 4i3S #71 ^ll^^g: #Zl-*H, #71 #ZH1 ^tflA^ 7>©i>i^7fl # 

^KMl 51^ #71 ^l^<d^ o]+6\X\& ^^Hl #7l 2^£H 

^A>^1 B3I*1« *§#*Hf ^-Tfl Si- , #71 H^^ll- *ti-°-^r ^i^l#^r $ 

#«Hr #31^, #71 ^i^l#Sl *>^-#O.S. ^S|-#f-g- AlZl- #£L#g- 
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aIem^o.^. a^H ^-71 Hi&*l tfls eMl^CrecessMH H31*l iJH # 

^ ^JL# ^fS-g- ^em^ o.^ ^71^ ^7)1^-, #7l «1H ^12^<S^ 
^^Hr ^Tfls-J-, #7l ^12^^^ ^ ^7} p>^H» W^^H #7l 

^SBl^l ^ ^-71 *Vj= pfias^-El S-alsRf #7fl, ^ #71 i£E^l A^ 

^ ^Hl issl^l #^8: ^^^fe ^€ ^ 5a4. 

^ofl u]7>>o] 1-^ #^1 cfl-g-^-71 «fl^2l HCf ^ 

a}7]jlx\ ^Sel^l ^-af ^ -s^-i- °l^°fl 4^ tils 

4 ^ tifl^-g; ofl, t^l ^0.5.^ ^^s)^ n>^a.(hard mask) 

» ^--§-*h ^i^i^ siTii m^-a- w h«*i* ^B-i^^ ^ ji at!- ^^i # 

ol*>, ^ %^*H ^^i ^ahi# ^i*i ^t^vtf. 

^ ^ahi§^. 7 >^1 q-g. ^Efls. ^ 5*-°^, ^3)7} o}?%6\]*\ 

##*Hr ^^Hl-i-s. <y*ti *v^sh*1tt siiis. 3Hsh^a^ ^cf. ^ai 
^1-i-^r ^^tihi^-i 5 i^-^ < y *H-a- 7>^i ^HItII ;y.t} ^-^i^>7il ^^^>7l ^ 

*1H ^l^-s)oi^fe ^oicf. sna^o] -fi-i^ ^ ^ 

^S^7l ^*lH ^^-^O]^] ^Ol^, TjTlg .£oflA| ^*J- W-Jr^. S Al^ 

-S-^l- ^HW. f^l cf= cci- ti>£^l 7}$; 2) "Aj-ofl oJcfe}-Jl 7l^£] 

^ ^-T-^l, #71 ^^i ^-gr #7] cfS- # a>H^l 71^ z\x* ^ ^^^t ^ 
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<40> £ M,Vtgo} ^Alofl^A^ HlB e}-^ ^2fl^l^7> COB ^2:1- 

Tt i4t ttfl ^aflAlE^ 7 ]&-& ^7l^o.S 

?]7) ±£2]^] ^ €-^* 4 c r^l *g ^ <5>^r 

e]ihZLEfl 3] (lithography) ^f^^) ^ 4^35. °l-§-€ Sj-JE. 4iHt 

<4l> ojnfl, is[B. v}^B.±r ^S^M ^^^.5.^ ^*Rr ^1^1 ^ D r 

^31- ^*H^ d] ^^TT ^7]-^<y ^ ^Tfll-^ ^M^Rr 
^AlfVcf. 4i3^ *§^*}7l ^th ^^ZLEflsq ^ofl^ i^efl^l 

— ^fl-fr ^5r^- ^ 91^ n # <r 9X^. ^-4 Jf^s. 1£ 

efl^iH 3fl€€- SSJ^ ^ 5U<H, #51*11 ^7>>o] c]^ol l-o] ^-^*V ^, 0.9nm 

ol^l- c^o] l-o^ ^ojlH ^^Jl ^l^&Tll ^ # 

<42> ol^ <5>JE. 4^321 51^ ^ ^7>^<y ^7ll#^: ^ti>l- ^ 

<43> o)o\) ^ t i£el*l ^ 3-^^- *}:el *8>SsH, *};el D> 

—3. £<y Ajofl ^tiJ-Sl^ ^ sflE^ ^ ^ ^ 

^ 91^. t\^o) t o]2|- ^o] ^sel^l sEBc^j^Bj ^ ^ si ^ s>= 4ial £^ 
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^3fl^l^li(stray capacitance)* #^ *r xl^ tj}-^^ JLSf* ^§ ^ 

COB ^3-1- ^*}7l 3$ ^ 4e} ^ ^Ml^l 

<45> £ la £ ^Aloflofl o]^- ^ ^AS^i 

<46> £ la ^ £ lb iJM^l ^-§- ^ €-^#(335)* ^^Kr ^Tfll- 

<47> £ la * E lbl- %^s>^ ( 71^(100)31- ^sflAlE^l- ^7l^o.S «3£*|-7l 

*}7l ^- em #(335)* ^*fl, DRAM i*}^ ^7>£) ^-f COB 

<48> ^^1^ AS., aVS^I 7l^r(100) ^Ml ^*>7] fltJ- 7flo]E 

i^(200)-g- ^ TflolH ^(200)^- 7flol^(240, 250)* 

tfl, #3 ^£l€-#(230) * ^e|A>ol^(250) ^4 ^-o] ^e)^-#/^ 
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^5^H^^ ol^i-g- ^€ *r °H, 7HolH(230, 250)5] #4§H 

^ ^<?i#( capping insulating layer:260H ^ °i±L, 7flolH(230, 250)5} 

^T^Itt TlMH ^sflolA^gate spacer :270)7> .£<y€ *r Si^r. ?1HS.(230, 250H1 
^Kr 71^(100)^1^ S^*!^ ^ J=3l°J/4i^ °J°4 (drain/source 

region)^ ^^^cf. 

<49> 711 o]e ^(200)1- A>ol<^l^ ^.g- <^ afll^^C 51*1 3*1 ^)o) ^ 

91°.^ , ^i^f^ 3sfl = (conductive pad:410, 450)1: 

ol 4 1 S^. 2flJE.(410, 450)1- ti>£^ll r^*}*} tq*}ol l-ol ^i^ofl rc}-^ 

^ *r*l# ^"^>7l H^x}. ol *V 2flJEl(410, 450)1-^ 

cf^tr 51^ ^m^, S.£<% ^ S*r, ol &| *V 

sflJE=(410, 450)t-°r ^«1H 7fl7> ZL wfl^l£l£^- ^^1 

°11 *r &i=k ZL^<H1£ l-^fji, sfli=(4io, 450 )#^ ^1^1 

^ = (410, 450)l-oll $.7}*\<L3. <3« H^r «1]^ #-fHl tn}-er ^fllS.^ sfljEL 

(410) ^ *ll 251*1^ 4^(450)1:5. ^ ^nf. 

<so> *)li:E*I^ 4^(410)^ ^ofl ^€ «1H e}-^ >£5i*ll 71^(100)51 £7}^ 

^ f^K interconnect)^ ^^-§: 1" ^ flol, *fl25.*I^ 4^.(450)tt ^^^1 
^sflAlE^ #51*11 7l#(100)£l #713 #3l<sKr <*^§- 1- ^ °1 

&|tr £*M§ 4 = (410, 450)1-^8: ^ zl °^^H1 145} =ell<y JE^ ^^ofl ^7]^ 

<5i> *Hl*i<3^ #°flfe- ^tr ^I2^<g#(330)ol JE^t}. ol&|*!- ^i%<£% * 

^I2^^#(330)^r ^e)^ ^l-Srl- ^ *g^€ ^ ole^tb *fl2;S 
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<S^(330)£- nfle? 15OOA ^^^tf. o]nfl t ^12^^^(330)^- 

^, *H2*)<3^(330)* ^-f-SH ^115c^ aflH(410W ^7l^o.^. *lll^ 

(510)* ^tH}. *fll^(510)£r «1H Bl-$14 1&E*I| 7)^(100)^ #71 3 <^^* afll 

sflj= (410)2}- ^1 #7ll*Rr <3^-* tb^. cf^l^H ^^(DC:Direct 

Contact )^.S.£ $3**1 ^Ho] ^1^-^(510)^1 sfl^Tll £t}. trfEj-, ^1^^(510) 

A cHl-b e}-<?}o] ^#*>?11 c-11, *H2*|<?i#(330)£r «1H ^tl^ t^o} afllS.^ 

sfl = (410) ^* *d<£*)m= *}7ll 

°1 si t> ^U-E-^(510)-gr ^12^^^(330)# ^i^^^-S ^l^H afllS^ 3fl 
(410)1- ^#*}tt ^^^Jl, *fl-<H=r 5L^#^r ^^*V ^, JE 

(510)* °l-*Rr £# ^31^ ^ oicf. Bj^^ o]^-^ ^11^^(510)* ^ 

^SH§-(Ti/TiN)#* ^ 2^. 

^12^^#(330)* W*Hr ^i^^(5io)^ ^, £ la^l *1H£ 

*lll^(510)* ^"#* ^1^4 ^#(610)* fl^^tf. ^11^14 #S#(610)£: 

°1^ «1H Hl-«y* ^tb ^*Rr 4*cHH H^*] ^* ^ ^zj- 

^4 ^£-3 S^^cf. °*eH, ^1^4 ^S#(610)^r n #°fl ^€ 

^I3^<a#(350)* w>^-3]^7ll °1^ 1^, ^Bl€- ^1-4 -^2+ 

all- ^ SUtt ^31, ^ *V ^ 

^ tflef 500A ^£21 ^^ls ^ flth 0 1^M1 ^1 -M^M 1 ?}-, ol 
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^-(bottom critical dimension)^: ^-Ji*}^ c-fl ^^g- ^^^-fe ^fhg- 

<54> #5.#(610)# ^^tb ^, #£.#(610) ^Hl ^I3^<g#(350)^- ^ 

^tb^r. ^ll3^^#(350)^r COB ^2^H ?\3!i\A]^7} ^S\±r 

*fl^ ^ ^^^4. ^13^^#(350) #°fl*f ^3 ^^7} o} 

^Ml ^4. ^I3^^#(350)^r tf«g=^ ^ ^ 

^mhi ^ ^*Rr #^4 ^ ^HHtiii- ^ sa^r *J 

<3 ^s]^ ?A°] «>^W. l-^H, AVsj.-. - cfl^ 2500A 3 

£ ^liiL ^13^^#(350)* ^ 91^. 

^(450)» ii#*H=- ^#(335)# ^^fl-cf. olxtfl ( o)^^ ^-^^(335)^- 

^*Kr 43^ nlxfl ^i^-Csmal 1 contact etch) 43^-5. *r ofl^ltfl 

, ^1 ^ 4^-§: ^*(335)-g: ^€ ^13^^^(350) IS 

^ ^13^^#(350) ^ ^4 ^12^^^(330)^- ^ej^^-S. <&]zJ-3H -g-^ 

*(335)^- ^^4. 4^31 ^Mtb ^*(335) ^tb ^ 

<56> ojsf ^o) ^#(335)* ^*Rr *H ^ ^ 43 

c^o] = cq ^ofl ctf^ ^ nf^l-i- Se}-^ - ojcf. ZL o] o.^ ^ 
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Eflol ^ ^ oi&|tV ^*(335)* 4^°1 «1B e^-o] ^ o}#6\} ^«gs] 

^3-°^- €-^#(335)^: nfl ai^^o) ^- *=^ji=. ^12^^^(330)4 *fl3 

^^#(350)^1 Jf*j|.g. tfl^ 3000A tfl*l 4000A It^MI 4gt}. o]6\] ^efl 

3 e}-ol SAC* °l-g-*Hfr ^-Mfe °1 ei *V *fl2^<£# ^ ^13^^^^1 ^ 

5000A Ml^l 5500A ^-£^1 cft}=7)l ^cf. o]^ a]e ej-o] S AC °l-g-^>7l 
^ ofl-f M^r ^^#^7 wis ^Hl ^>7l m^-olcf. oH tr}-^, -g- ^O) 

^aH]^ 43 o. 3.^^(335)^ y].^- ^ (bottom opening ability) ^^<Hl^1 

-n-sl*V ol^-g- ^ ojcf. , ^sfl^ ^o.o)]a^ 3-^#ol SLS.^ 51^1 ^ ^g- 

^11 (not opening)^ sfl^l iLtf JE-g-ol ^ ^ &tf. 

tV^, sen ^(335)^ ^*Kr 4^ ^a> ^^(taper etch) 4^JL5. ^ 

^1^ y>^W. °1tt ^^1 ^*(350)4 -^^Hl «1H e}^l 

* W ^*1 3s)a]z] 2^4. a}<3^t1] ^(self formed)^ Hi £ 

-§-§- ^71 flaunt].. 

1^3 ^ ^AHlofl tcj-sig, aj^o.^ t^o] l-ol o.82nm^-<?l ^-f^l£ lOOran^ 
^ ^SLS, <#7] *V yf^l- ^ ^^#(335)^- 4^ °1 <r^£M:£ ^^r^ w> 

^ <« 1-^, 3^51 42nm ^^o. ^ o. ^ o^rf. , .a m}-^ Aj A ] 

^ ^^*(335)^ yj-rt- AjiA ^ .5^ ^§ ^ ^cf. 

°H1 cfls^ °-S. f^fi] 5^-01* ^SRr ^-f^, 0.82nm^ ^^>«?1 1-^ 

^^°fl^ ^^#^1 w>^- ^i^ol 3 5nm ojAj- ^p-^£)7l 0]^^. Aj-Eflo)^, sf, Aj^^o.s. 
lOOnni ticf ^-o. ^ 7 ]o] .a. eh ^0.5. ^^S)o]o> ti >ci- o^^ ^ £ ^ ^ 
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i=k ^2fl^ ^-t-^, «1H ef<y SAC ^r^ oi-f-o^j^ s. 

^«-^ iLH^sHr tq^v^l #^ #3$ #^r°fl ^ nfl-f 

tflsf 90nm^-^ t\x}°\ ^ o. ^^^(335)0^ ^ ^( to p CD)^ tflsf 12 Iran 

w}^ ^(bottom CD)^r cfl^ 85nm ^HS ^ 

-£ 2^ €-^*(335)# *H-ffe ^ll£^i#(700)-a: $^*rfe #7]1# 7fl^o s ^ 

£ 21- tisf^ , ^113^^^(350) €-^#(335)* *fl-<Rr *)ll£*I^(700)-g; ^ 

^tVcf. ojnfl, ^115L^#(700)^ €-^*(335)^r ^l^r ^ ^3., 1^, 

^13^^^(350) <#SL3. ^-v\}7\ tflef xoooA ifl*l 1500A ^^1 tftfa 

°H, ^11^^1^(700)^ €-ej#(335)^- -^£-3. *]]2-^ , ofl^tfl, ^se) 

*1 €-^(5Ett Hflsl= e^(BC: Buried Contact)^ ^-S^M ^aj-sju)-, £E*V, 

^13^^#(350)«^1 «1H eKl* Jfltb B 31*11- 3tb = *r^3(hard mask)* 

^^*>7l 3*JM JE^^r. *HL£3i^(700)£r ^125.^^ 5fl = (450)oi] ^71^6. 

SEtb, ^ D li3S °l-g-5M ^sflA-1 ^13^^^(350)^- tif^*] £>7fl 

46-21 



1020030009359 #^ ^^>: 2003/7/23 

<64> ^li£^#(700)^ 5E^^ §-e) ^el^-f^S 4 1 €3 ^ 

^ ^ si- 1-4- ^ -Jd^l* ^-^^ ^ ^-9.5.5., *11151*ifK700)-2-S 

H>^*>711 ^ ^11H^#(700)AS. ^E^f^ ^ 

°fl ^^§^ S^^- <fl*l *j (etch-back) 7]^m ^p>(CMP: Chemical 

Mechanical Polishing)*}^ ^g^sM^ + ^ °]tf^± sg'Sr^r ^-^^ ^>^1 

<65> £ 3a ^ -E 3b ^]1H^^(700)* 3fl£l^r7l iJE^I^liB 5fl€(800) 

<66> £ 3a ^ £ 3b* , ^U^fK700)-|- sflE^e}^ afllS 3^(700)^ ^ 

#(335)# *fl-ffe- -*f§ ^MH^-Ei ^3^^^(35 0 ) zj^] <3#£|*f 

^l^Rr l£eH7]±E 5^(800)^8: ^tr^f. °1 ^ 5L£2fl*liH sfl€(800)^r 
wlB el-<y^- fltt ^13^^^(350)^ M^}7] 5L<$^ *}EL n}A 3f 3% 

^f>}7] S^^cf. ^*\, Ilel^liH sflH(800)^- ^eflsl ^-f 

ofl win e^-oi^- *g^*>7l ^*1H sfl^ ^^MH <**1^ ti]H sfl€ tgtf 

(reverse B/L shape) *r ^^f. 

<67> oje^V Sr"?! 2fl€ ^3^-5. Ef<?l sfl^Kline pattern)^ 

#3 #^d\] cfl-g-^- ^ 01 cf. ^233 o.s i^e^l^H ^€(800)^ ^-^1 # 

€-^SIE ^ Sit)-. o)<2]- ^-ol ££efl^]AE 4^(800)^1 ^S.O. S sflBj^ 
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°1 ^€ ^ $U4. iSell^l^B. ^(SOO)^ cflef 80nm^ 7>^S.^ *r 

5U4. 

<68> £ 4a ^ £ 4b z^^r *>-E. n>i3.(705)» ^*Rr ^11- 7^2)05. M.<*|^r 

<69> ^ 4a 5J £ 4b» l^sfl^liS 3a^ 800)* ^ v}^3.3- 3. 

34)^(800 HI £#£]^ £##(£ 3a^ 700) ^-g- ^ 

*H ^il^W. °H, ^11H^1#(700) o>Bfl^l ^]3^^#(350)^1 ^ 5.t&°) ^zj- ^ 

(700)A^^-Ei ^ ^ 5] i , ole^ 4^3.(705)^ €-^*(335)* "fl-f^ ^llS^ 

(700) ^r, ^ S^r BC°1 ^12^^(705) ^^1^1 sjt}-. i 

S^liB 3fl€(800)^ ^0} 3. em ^(335) ^.4 ^-f ^-^l-(335)-§- ^fl-f^r 

£##(700) ^--g-, ^r, *fl2^(705) ^ ^ SE^V Tfl £4. 

<70> ISefl^liE 3fl^(800)* ^ ^5LS ^>-§-^>fe ^ s^ofl £)SfH, 

3(705)^ tfllf 80nm^ Ajio. s £(.0] £4. ££^l^liB sfl^ 

(800)^ ^3-^ "}^3(705)« sflE^^- ^ 5>i# ^£^1 

S, ^-^^-2.5. ^ 51 ^ ^ 90nm o]*> c^o] a> 

-§-4^r ArF %Q^r o] -g-^ a>^1 j^clsJE oj^ 3Lg.efl*]iB sfl€ 

(800)* ^*Rr 7>^3r>cf. 
<7i> c^o], ^ p>i3(705)7> ^ *ll2^(701)* *§^*Rr 4 

^oflAi *><g^?fl <§>^ *r 9l°l, = *>^H(705)» lE^IHl-E. #^>J1 #^1 ^ 
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5. 5a ^ £ 5b zm^r H^l^](337)» ^*Hr i&Tfll- 7113=3 0.3. Ji^^Mr ^ 

£ 5a ^ .£ 5b« % v 2^r x S , s}2= n>iH( 705)1- ^ n>^ aS . °l-g-*M ^#3^ 
^13^^#(350) ^J^l^AS ^7)1 £ H3!*](337)» ^ 

nfl, S>2= P>iH(705)^ ^fl «>^S ^ ^ , ^, ^2^^(701) 

Jf^-o} ^ a ^ *]-J= n>^a(705)5f £<>1 ^ *r-g-* ^ olsq- 

H 31*1 (337)1- «g^*Rr 'AA ^a(701) 4M1 IE5fl^liE 

5^(800)3 Jf^-# ^A]^] 4>Eflofl^ 4- oijo uf, ££J )| 7 1ae sfl 

^(800)-g: ofl^ ^ (ashing and strip) A]7]^ ^ofl #7l^ H 31*1 (337)1 

*}JE. n>^^(705)# H 31*1(337)* ^ ^A> Aiz}- sj-^ 

^S^Itt ^12^^(701)2]- n. ^Hf^ *H2£*i^ 

311^(450)1- #2} ^ p>^1 (margin)^: tflef 43 nm tfl^l 48nm ^£7> £)t11 3^ 31 , ^1^ 
$ *1l2^i»(701) ^ *ll2£^ 5fl = (450) ^ nfl , B31*l (337)7> 

^ll2-£^i^ 3H = (450)^1- #^-^1 ol^ iE^ ^<£s\ 7 ] 3l*lH^r B 31*1 (337)^1 w}^ 
A o v ^ «>^-^IW. ^l^r f-^11, B 31*1(337)3]- ^12^(701) ^>^1 

*4<£ HL^ ^-g-tr #3 B31*l(337)-I- *§^*Rr ^ 4^ ^aJ- 

^Zf^S. ^S)^- ^ol w>^^>tq-. 

*>.EL ^£1(705) #3 ^ 82nm c^o] #0] ^ o. 85nm ^ 

^ SI^ cfl, ^-eM, ^3.(705)^ *§^sq*r B 31*1(337)51 ^ ^ 

^ ^ 85nm ^ $l^f. 4^1, ^2^(701)4 B 31*1(337) ^«*v 
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^^o] ^^£l7| ^islH, PEth H 31*1 (337)7} 42^m$ 3fl = (510)^ oj^s} 
71 B 31*1 (337)^1 w>^- ^ ^o\] til^fl cfl^ 64nm J±i} ^i*> 

o]<% £o) H€^l(337)» Aizj-g- ^^V^, Sth ^^#(335)-ir ^ 

a> ^405. ^^-o_3.*|, B 31*1 (337)^ *H2€-^(701)2] ^Hir ^Sl^ ^13^^^ 
(350) ^--g-iLsL o)^x]^ 3»*(351)°1 ^ ^l^tb 3^(351)^ B3!*l 

(337)^1 ^&o] ^a}^o\] 4^ 6 >gfl S vflBj^s. ZL ^o) ^Kg- 7M7l i ^4. 

oje^tb 3^(351)^: H 31*1(337)3 uj-rt- ^o] tfl^ 30 nm 0]^- 

3 ^€ <r ^H^, °l^tb ^^(351)<H1 H 31*1(337)* *fl^r «1 

H BKl^f ^12^^(701), ^, su}*. ^7]^ ^ 91^. 



Q )Q ^°1 B 31*1 (337) ££^/ ^ ^^*(335)# ^*Kr ^ sf^cHH ^ 
^ y>^^*M) ^if^, B31*l(337)« *fl-g: tilH eKI^ ^^^(335)^. * fl o.^ 
*H2^(701) a>oH ^^^^1 ^^(351)* H 1H eV*}^ ^12^^(701) 

H 31*1 (337) » ^*Kr ^jz}- ^13^^^(530) ^B^l S^tt 

^1^4 #B#(610HH ^ #«U, ^ll^z^ ^#(610) °fl^ ^ 

— B"H ^§-o.3L ^Uj^ o.S ^T^t}-. oj^l ir)-^, ^lisin(5io)ol B31*1(337H1 

^-cfl^ 0.5. 5<iJ*»fl ^ ^^-H.^, B3I*1 (337)£) tif^- ^d^# ^-^^Tfl -fi-*]*)- 

^ cfl Jicf ^lS^ 
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<79> i 6a ^ £ 6b AA^ 3^(351) ^Ml B^l^(337)» *g^Rr 7l)^lS 

<so> 5. 6a ^ 5. 6b« ^S*}^, 33(351) ^Hl *\ (370)« #]^> 

^(optionally) ^^4. B31*l isfl o]^ (370)^ 33°fl 3tr B 31*1 (337)2)- 
^*(335)^ ol^H cfl^- a]51^^- j±tf ^Jl^>7l ^SflA] ^ oi^ oj^f}. e 

^lol^(370)^ M31*l(337)£l ^ ^ 33(351) ^H^f^a. e)-olui 
(liner) $3)3. f^*V T °1« 0 M3 ^4*H ^] 0 H^-g- ^ #^1 53 jo s*l ^aJ^ 

<8i> oje^ H^l^l ^^1^1^1(370)^ ^sj-^- ^s]€- <L>s}-i- ^-4 ^ ;£<g 

#^5. ^ ^4. ^^151 #^>Jl, ^>1^] H31*l(337) HH «1S 

«- #3 7]^ -g-^* ^^5)-^ *\M^ ^-o. Aj-cfl^ -fr^ 

°1 ^ ^ H^I^l ^H*l(370)# £<a*f^ ?M H>B3-3i^cf. se*}-, ol^*> 

H^l ^^lol^(370)^ 33(35lH «1H ^(S^b H^l 

(337)^ ^12^^(701) AHoflAi ^ o]^ Jr^s. ^ oicf^ Wr^^r 

<82> £ 7 £. B^^(337)» ^fl-f^ ^I2£^i#(950)-ir ^*Rr #7)1-1- 7^^^ a ^ 

<83> £ 7^ B^l(337) vflofl gj-oi-g. ^^^ 7 ] ^slH, H^l^l(337)l- 

^fl-f^r ^l2£*I#(950)-g- ^^tbrf. o]e^ ^2£^i^(950)^r cfo^ ^ 
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^€ *r 9X^. o]zm H 3}*] (337)1- ^1, °imcfl, 

tflsf 1500A tMIS. ^€ <r Si^r. 

<84> ^2£.^#(950)^- ^^*>7l ol^H, ^25. ##(950)^ ^#^.5. E)e}-^ 

(TiN layer )-8- 5L^*Rr *)l2^Zf #£.#(910)* c) ^ 5^. °le]tr 

*H2^4 ^S^(910)-8r -H^-fi-S Ti/TiN#JLS ^ # 

*>cf. ^12^^ ^#(910)^ ^ll2£^i#(950)ol EjAgfo^ £ <y^ ^ o. ( ^^^^ 
«1B sflE^^>7l ^*1H <*fl*l *Ketch back)* ^ nfl #^.#^.5. o]-g-^ 

cf. ^^^^S, ^ll2H^i#(950)^r B€*l(337) &?\) eMl^( recess )3<H a lH 

53°l£S, *fl2^z|- f^-#(910)£r ©le)^ sf^ #ofl ^2^^(701) 

<85> £ 8a ^ £ 8rrb ^ *fl2:£*l#(950)* e}- 0 ] (951)-g: ^*Hr 

<86> £ 8a ^ £ 8b-& #2^}^, ^]2£^#(£ 7^ 950)* H 31*1(337) ifl 

JfS. ElAfliAl^ ej-o](95D* ^^tr4. °H , H -3£r ^S-fKS. 7^ 

910)^1 tfl«H-H *fl 25.31^(950) ©1 -a^wll- t^^M ^2£^^(950)ol ^ 

^r^tbcf. o]e^ ^<8*>7l oj^ofl #7] ^12£^#(950)* ^ 7l?fl 

3 ^^>( CMP: Chemical Mechanical Polishing)^ Z.'Qlk 9X^. 0 laltr 

CMPS] 21125*1 #(950)^ Ji^f #<a] ^ 

<87> ^^^0.5., ^ *H3£r # °l-g-*Rr ^(wet etch) ^.5. <r 

9X^. ^ ^4 ^^oflAi ^]2£^i#(950)^ oj-g-^ 2)12^ #^(910) 
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3£ ^ ^(dry etch) ^±3.5. *t &4. °H , ^l2£^f^(950)AS. <>l-g- 

3^ cfl, ^2^ ^5.^(910)-° 3. °l-g-£ E]e^ oj&ltl: ^Z}- 7}+o)\ oj^. 

^1 EjBf^- *Js)~§-f^ ^A^|,o)] cfl*V A]2^A #^(910)0.5. J^f-o. 

^^€^-S- ^^JLS. ^4 eM)i*H «1H ^<?1(951)# *$<%^k ^ ^cf. ojjs: 

^ ^5. S^r ^ «oM ^SLsL °}&S)JL ^€#^1 iLH^ofl <i]S|H ^fl 2 
^4 #S^(950) 7>£-(CF x ) 7]-^ X^>^ ^ ^SLS. 

T^H ^^(351) iE^r ^]o}Ai(370) * c^JEL n}^H(705) f-^§- 

4. 

^-o] hie ^^(95!)^. ^Tg-o.^.^ W ] H 5l-o](951)^ ^af.-^ H 31*1 (337) 
^ ^JEl^l *1H«- ^ ^I2£^i#(950)ol sl^^S]^ ^SL-l- *)H 

<5H hie ^^1(951)^ ^-7)11- ^51*1-711 7])o]ig + ojcf. ol^] w}B B^-ol(951)^ 

S. 9^r «1H 5^o](951)# ^I4^<a#(390)# *§^*Rr 7fl^A^ ^ 

£ 91- ^S^", 425.^(5. 7a^ 950)5] nj-E)- eJ^iS]^ u] 

H ef^l(951)# ^4^^#(390)^r oinfl, ^4^°l#(390)^r B 31*1 (337) 

^ 7 M *!]-§- ^ 5£^r ^3tt 53^] H|.^-3i§>cf. ^14^^^(390) 
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<92> £ 10a ^ £ 10b 4^ ^ n>^a(705)# *l]7lsH ^2€-^ (701)1-^- ^4 £ 

<93> £ 10a ^ i 10b# , ^4^ #(390)^1 ^ig* 

(705)1- alM^h}. €-<H, ^14*) 390)^1 *i<£-8: CMP«H *>-^ ^3L(705)« *fl 

7]^>J1 o>^h(705) *>HlH ^ll*}^ ^13^^^(350) ^£-* ^#A]^]cf. o]sf £ 

o] s>^. n>ia(705)7> ^l^^ofl trfsK *H2€^ (701)* 3.^^.(335) 1*5. ^-e)^ 

Tfl £lh ^2^i« (701)^ § ^ ofl *fl4*i<3#(390)£: «1S 5^1(951) 

<94> 0)04. ^-o] ^I4^«?!#(390)ol ^^>7ll 5)^-3., ^ €^ 

(MC:Metal Contact)* ^^ik nfl MC^ ^^^1 ^°}x}t\] MC7> MC 

^ ^(landing pad)^ 0]^*}. w]B 5^(951)* ^oHr ^1 ^€ 

5Utt HI, ti] H ^ol(95l) ^-ofl ^eflsi- ^ ^el€- ^5}~§-^ ^* s^s]^ 
MC t#°l ^-nf -g-olefl^Tfl 

<95> £ no. ^12^-^(701) #°fl ^Se]^l ^(storage node:750)* ^*Kr 

<96> £ 11* %^<5}<3 t ^12^^(701)011 ^71^^-S ^^Sl^ ^SflAlBlS] ^SH^l ^ 

(750)* ^Efls. ^ 9X^. *#^(5^13*1 &*) ^ #e!HB 3 

^•(plate node)^ «g^£-5. 9]^*}^^ Qs§^°_£_^ , COB ^ 
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<97> oltf, ^-g- ^^m9l f-*>a} #xfl*| ^^^>^o.M-, €■ ^£ °H 

£ ^3 7)^*} vflofl^ # «.o>o] ^Al^. 7 ^ ^ofl 

<98> ^T^°fl 4^3, #iE*fl ^7>3 ^7}^ 0.1/ffll d l*> ^-as. 

3-§- ^r*M COB ^S^IH aim ej-*!* a] si ^oi Til ^ oh, 

^£3*1 £^ €-^°-5L ^l-g-sl^ ^12^-^-i- ol^ofl «1b B^I* t}u>A] ^-g- 

5^1 ^ Xinf. ^, *ll2^^: 3tb «fl , BlH 2j-<a<>l ^-Efl 

<99> «1B 5}o]-g- ^ H^ll- ^*Kf 4^°1H *ll2^4 <5> 

*\}isV6\) ^ a>^1 ^ ^ ^l-i- «fl^^. - ^tf. ArF a>^1 -^-g- ol-g-^- 73 -f ^ 
£ ¥*)]3 Il^liBfl- £^sl-7l <H^^r cfl, ^}2^^4 ^*fl ^ 4^3 

^ia§>7fl ^ sfttK 

<ioo> *fl2-^* fltb ^»-§- ^*Rr 4^4 *§^*Hr W ^ 

* ol-g-f-^-S^, *ll2^4 B31*l *H ¥*113 ^^^711 

-frs^- ^ &£}-. o]6\] tt}-sf, H«*l* ^fl-f^r a]B 5^-014 aj|2^«j #^-*V 
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1] 

SKesJI 7)& #ofl afll^f^i- ^#*Rr #31; 

#7l afli^f-g- ^«i*-fr ^#*Rr #?fl; 

#7l *flni<?i# #ofl #7l §^£-a- ^fl-f^ JE*i#-8: ^*Rr #31; 

#7l zflEi^H, #7l ^tr-ir ^fl-f^r ^§£1 #71 #J£*j| 7l^o.S. 

^7l^ O.S <3 ^£3*1 3# #7l ^ ^ #<^1 # 

3*1 JI #71 ^ll^<a# #°-5. <3#£l^r *KE1 n>^3(hard mask)* ^#*Kr #31; 

#7] n}iat nj-^aS. #7l *fl l^<3f^ ^Z^H #7] afll^M 

H 31*1-1- «g^*Rr #31; 

#71 H31*l vflofl #71 #51*11 7m #ofl 3713 o.S ^7J£]^ tilH &K1^ ^# 

*>fe #31; 

#71 win ^112^^## ^#*Kr #31; 

#7l *H2^<3# 31 #7l ^ = p}i3t ^^^H #7l ^SBl^l # 

^ #71 <5>- p}ia£^Bl £-Bl*Rr #31; ^ 

#71 ^sel^l sb» #o|] imej^l *§^*Hr #311- if-*>^ Jf- 

3-2.3. cff>^l (damascene) 4^-2-3. wfl^^- «<HI . 

2] 

#71 #5L^ 7l^o)l B^^l^B] ^7]-# ^#*Hr #311" e| JL^l-JL, 
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3] 

[3?* 4] 
^71 

5] 
6] 
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#7] *}.EL nfiaH ^- 7 j ^.g.^ ^ ^(top critical dimension) S.t\. ^ 

7] 

^•71 5L£J)|7liB sfl^^ Aiz^- nfiHS ^"71 #7} *\M%<£%2] S. 

8] 

[^^8- 9] 

■#7) H^l ^el^- AV3l-#* 5L^sH ^3^r ^-g- s-^ o_S ^ 

IttV 10] 
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#7l ^I2£^i#^- <d^3-2_^ ^^*H #7l H^^l vfls. el 4 ^(recess #7l 
^12S.^#S] s^ol #71 B31*l ^-o^l^s. ^ c^-Tjl* £#«H ^^tt 

11] 

«h£*ll 7)& #6fl ^l^^i ^*Kr #31; 

#71 ^1^^#^- ^zl-*H ^^1-b #31; 

#71 #°fl #7l *fl-Hr ^*h=- #31; 

#71 sfl^^eH, #71 #S|*-g- *|| #71 tiV^^l 71*0.3. 

^71^ o.s. ^^sl ^ isel^l ^ -E-ei-i- ^*>ZL #71 ^ssl^l ^ #ofl # 

B^lJL #71 afll^^ #0.3. ^#Sl^ n>^a^- ^#*Hr #7)1; 

#7i n}iat *14 #7i *ili^<s#-§- #4*h, #7] 3*} ^ 

Zj-6fl o}SflA-l 7>^^^7ll ^*>7ll Sl^ #71 ^ll^^# ^0-3 o]^6]^ ^6\] o) 

#7l 333^ ^a>^1 7 >^m ^^1; 

#7l B€*l #71 «>JE^ 7m #ofl ^71^ 0_3 ^^51^ HlH Sf^^r ^ 

#31 ; 

#7l wis eKl-g- ^12^^^^- *§^Rr #31; 

#71 *H2££# ^ #71 ^.£L» £*>ajo.3. ^^s)-*H #71 iSel^l # 
^ #71 *}JEL *}^JEL3-¥-Bl -g-^Rr #31; £ 
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$2.3. 4 D >^1 (damascene) ^^.S. wfl#^§- *§^>fe ^ . 

121 

#7l ej-°l ^ #7] iSe]^l ^-71 e^^liEl i^Hl 44 ^71 

13] 

14] 

^lii^i sa°w, 

15] 

^ll^ofl 5U<H*i, 
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13^8" 16] 

#7l H31*l« ^fl^Hr #7l 5L^2Rr #^<y *fl2£*if^ ^^sfe #31; 

13.1 

J*: 

#7l ^2£^## ^i^^^-S. ^zHH #7l vfls. &Ml^(recess)*l^ #7l 

^12£^^21 S^ol # 7 1 H31*l <g^J±tJ- #3l« i^-SH 

[^nMJ- 17] 

wvs^l 7m #<i ^i^«a#* ^#*Rr #31; 

#7} ^]l^^#* 3*V*l ^-g- 7H^ *§#*Kr #31; 

#7l ani^* #<H1 #7l €-^^8- ^#*Rr #31; 

#7l 51*I#* 3flE^^H, #7l Sfl-*Hr ^-^S. #7l #5L*fl 7l^O.S 

g^fe- ^£3*1 ^ ^^*V^ #7} i£E]^l ^ #ofl # 

B^JI #7l ^ll^<^# ^AS <S#£|Tr 4^Ht ^*Rr #31; 

#7i pfiat f}ias #7i ^li^^## ^zhh, # 7 i <m 

ZH1 3*fl>H 7><£>i^7ll ^^"^7)1 5^ #71 ^ll^^# ^-5.5. ol^^j^ z^Ofl o] 

^ #7] 333*1 ^a>^1 ^-g- H*ffl*l» ^#*m #31; 

#71 H€*l iJH #71 #£*fl 7lt #°fl ^71^ ^SItt «1B fil-^1- 

#7l HlB 2l-<?l# ^2*4.91^ ^#<5Rr #741; 
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#7l ^2^<£# ^ #7) *}.EL D}i£f ^>^o.S ^#SH*H #7l iiS^^l ^ 

#7l ^V— 3-iM*Rr #31; ^ 

#7} iSsH xj^- ^ ^£e|*l *§#*Hr #311- i^*Rr 3* * 

sf^ cf^Al (damascene) ^^-2.5. wfl*i-g- ^#^-b . 
18] 

#£^1 7^ #ofl ^U^^^-a- *§#*Rr #31; 

#7l ^U^f^i- *g#*Rr #31; 

#7} ^1^<?1# ^Hl #71 *ti^ #al ^e|^(poly silicon)^ ^#*V 

^ #31; 

#71 #5} ^sl^^ sflE^H, #71 *fl-Hr ^^AS #7l tiV£^ 

71^0.5. ^71^ S^^tt ^SSl^l #71 §-H« 

#ofl ^Bj^lJL ^7) ^l^^ #iLS ^#S]ir *V-EL p>^£1# *|#*Hr #31; 

#7l D}A Hf Alz^- #71 ^l^f^- #4*H #7l ^U^^^<H1 

B^l^l# *S#*Rr #31; 

#71 B^l^m *§#*Rr #31; 

#71 ^€#3 T5pf^O_S. ElEl-^- 3L^Kr #^ ^|#*Rr 

#31; 

#7l #7] ^£.#0} ^rt «-«-ol A}bH*} 

—■5=- *]zHM ^-71 B^l^l iflsL Bl M] i (recess )^1^ #7l H^^l i-Hl #7l #£^1 7l 

% #°H ^7l^ ^^5]^ «1H ^9l^r *g#*Rr #31; 
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^1^.5. cfp>^l (damascene) 4^-^-5- «fl^* H^*>^ w o Vl £ . 

19] 

*fll8*<Hl 91°]*], 
20] 

A oM ^i^<a#^ ^a> ^z^h 3*}*! 7M^ *§^*Hr #7fl; 

A o v 7l ^i^o^a ^vofl ^.71 ^.M-g- *fl-<jL fe § ^ ^€-(poly silicon)^* 
^ #31; 

A oM SflE^^H, S-BH^-g. ^^AS ^7l #£3l 

7]#O.S ^7l^O.S. ^^^^ iSEl^l ^ ^^^}JL ^7) r^S^X] ^ ^ 
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#71 p>^a» ^ 4^31 #7i *flrs<3^ ^-7} 

Zfofl T^^Tll ^^>7ll #7l afll^^ ^-grJLJL o|^^l^ z^ofl o| 

#7l zMsH ^r*l j=<a*l«- ^*Rr #31; 

#7l JeL^I* *fl-*Hr ^^#-8r ^*Hr #t!1; 

#7l *Hf#i5.5L E^^- ^sj-l-^ i^Kr AlZ^- ^JL#.g- ^#*Kr 

#31; 

#7l #7l *\Z* ^JL#<>1 #7l m^^l ^ ^sl^S. A}E»*| 

#7l S<ffl*l tflS eMl^( recess)*^ #7l H€*l vfl°11 #7l #JE*ll 7l 
^ #°fl ^7l^o.s. tilH Sr^-I- ^*r^ #31; 

#7l fSt ^Efl^ ^71^ #7)1; 

#71 aim 5K1^8r ^12^ ^*Rr #7ll; 

#71 ^2^ <3§^ ^ #71 *}JEL ^31- <L3, *%Q^i5}^ #71 iselxl ^ 

#71 iSSl^l ^ #°fl r^S-Bl^l ^#*Rr #7111- i^-SRr ^ ^ 

$°-3, (damascene) «fl^d^r iHj . 
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IS. 10a] 
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